INTRODUCTION
CES-Depression Scale ( The Center for Epidemiologic Studies Depression Scale, (1)), was developed by The American National Mental Health Institute (2) , though it has not been advised as a tool for individual diagnosis (3), it is a short self report scale developed for screening purposes and widely used in scientific studies for the assessment of depressive symptoms in general population (4, 5) . The item pool of the CES-D Scale, which has been found sensitive in measuring depressive symptoms (6) , was obtained from other valid depression scales at the time of the development process. The basic depressive symptoms were chosen from the clinical literature and from the factor analytical studies (1) . The assessments regarding the last week were asked and the answers were scored on a four point likert scale; 0 (never-rarely) and 3 (mostly-usually). The scale is comprised of 20 items, of which four scored in reverse order (7) . The scale has also many short versions (8) (9) (10) (11) (12) (13) (14) .
The score range of the long form differs between 0 and 60, and high scores indicate depression (15) .
Although, different cut-off scores are reported in different languages and different cultures (3), a score of 16 which is a cut-off point or above, is accepted to be a symptom of clinical depression according to the American norms (4, 16) .
The scale was frequently examined in different constructs; which were one dimension, three and four dimensions (17, 18) . It was tried to measure depressive symptoms, positive affect, somatic symptoms and difficulties in interpersonal relationships through the four dimensions construct (17, 19, 20) . Although subdimensions were not scored separately, in many studies, where the four dimension constructs were preferred (1, 2, 17, (19) (20) (21) (22) , it was reported that the explanatory factor analytical results supported the four factors construct (2, 23) . Besides there are many studies that support the above mentioned construct using confirmatory factor analysis (18, 24, 25) .
The scale was translated into many languages (3, (26) (27) (28) (29) (30) (31) (32) and has been used frequently in different age groups (33) (34) (35) (36) (37) (38) (39) (40) , in different patient groups (41) (42) (43) (44) , and in different ethnic groups (45) (46) (47) (48) (49) . In the reviews of the articles, where depression was investigated using the CES-D Scale, the sample size was found to be wider than 7300 in four articles (50) . In another study, where twenty eight articles were reviewed, the sample size was found to be 22340 (22) . In many studies the scale was used to compare people, whether they have depression diagnosis or not (5, (51) (52) (53) (54) .
The scale has been shown to have good psychometric qualities (25, 55) , high reliability and validity (56) (57) (58) , acceptable test-retest results (59) , high correlation with clinical depression diagnosis, and sensitivity to life events (60, 61) . The internal consistency coefficients in different studies were reported to change between 0.72 and 0.92 (62) (63) (64) .
Depression is a disease that weakens the person physically and mentally and reduces efficiency in the social environment. Outpatient diagnosis and treatment is possible but it is a widespread and common disease (65) . Therefore, it becomes crucial to diagnose depression. It has been reported that there are many scales used in Turkish (66) . The advantage of the CES-D Scale is that it is free to use for all investigators (i.e. no copyright payment is necessary) and for the same reason it's a widely used instrument in different cultures, facilitating comparative studies between different cultures. Because the scale was developed as a screening device, it differs from other depression scales in Turkish.
The studies in the literature related to the use of the scale on Turkish samples are those that were conducted in Holland and in these studies the Turkish immigrants and the immigrants from North Africa in Germany were compared (67) (68) (69) . The scale were applied to elder Turkish immigrants in the presence of the translators (67) or by forms that were previously translated into Turkish by the translation agencies (68, 69) . All results demonstrated that the Turkish form of the CES-D Scale could be a preferable measuring instrument for the investigators in this field. Consequently this study aimed to obtain a reference for the investigators who would want to use the instrument as well as to adapt the scale into Turkish, and to analyze its psychometric properties comprehensively.
METHOD Preliminary Study: Study of Translation and the Specialist View for the Language Equivalence Validity
In this study at first, the scale was translated into Turkish by the investigator. Afterwards two assistant professors from the department of translation and the department of American culture and literature were asked separately to control and correct the translation. The two different corrected forms were combined, and a second opinion was seeked. Upon the consensus of the given opinion the next step was taken.
The items in the two forms, in Turkish and in English, were given to four associate professors in psychology department all of whom speak both languages and who are qualified enough in the area to be able to assess the language equivalence issue. The experts were asked to assess the item equivalence by scoring the items in both forms of the scale. Kendall Goodness of Fit analysis were applied to the assessment scorings of the experts and it was determined that there were no opinion differences between the items of the scale written in different languages (Kendall W= 0.169; χ2(19) =12.832; p> 0.05).
Main Study Participants
In the process of adaptation of the CES-D Scale different procedures were applied in different studies. After the preliminary study regarding the four different validity and reliability procedures and a data collection application, a total of five data collection studies were performed. In these studies 60 students for language equivalence in adaptation validity study, 54 students for test-retest reliability study, 233 adults for criterion validity study, 76 adults diagnosed as depressive for discriminative validity study participated, and in addition to the data, 720 adults participated in the main study; which totals up to 1143 participants of the ages 17-85 (724 female, 419 male). The characteristics of the four participating groups separately and the combined characteristics of all the participants were summarized in Table I . Below under the heading of "Procedure" besides the procedures carried on, the other characteristics of the participants were explained; under the heading of "Findings" to which statistical procedures were applied; each case of data were indicated. Data of 720 people in the main application study, the combined total data, and all of the analyses showed very similar results. So this data were not assessed separately in the next section, but were included in the combined data.
Data Collection Tools
In this study, which was performed in order to adapt the CES-D Scale into Turkish, apart from the Turkish form of the scale, a five-item questionnaire was administered of which the results were indicated in Table I . Other tools are the English form of the scale which were used for the language equivalence in the adaptation validity study, and the Beck Depression Inventory which were used to obtain external criteria material for the criterion validity study. Beck Depression Inventory: In this study, for the criterion validity study along with the CES-D Scale the Beck Depression Scale (BDS) was been used. The Scale had been developed in 1961 by Beck et all. (65) . It then was adapted into Turkish by two independent studies (66) . In this study the version adapted by Hisli was used (70, 71) .
Procedure
All of the participants accepted to participate in a scientific study and to answer the questionnaires voluntarily during all the studies. The procedures in different data collection studies were shown below.
60 undergraduate students who speak both of the languages from the department of Translation and the Department of American Culture and Literature served as subjects in the study to determine the adaptation validity for linguistic equivalence of the scale. The students who participated in the study answered the questions on Turkish and English forms of the CES-D Scale individually or in groups with one week interval. A one week interval (in the instructions of the scale, it has been stated that the replies must be given regarding the last week (see appendix)) was decided on since it is a long enough period that subjects would not remember their previous answers nor there would be significant changes in the characteristics to be measured since it is a short enough period as well. Half of the students who participated in the study were given the English form before the Turkish form and the other half of the participants were given the Turkish form before the English form in order to compensate for the effects of priority. Only the data from the Turkish form were included in all participants data set and the English data set were excluded.
Test-retest reliability study was conducted on 54 participants easily accessible from three different schools; Engineering, Literatur, and Letters and Sciences. The applications were carried out partly individually and partly in groups by two week intervals. Only the preapplication data were included in all the participants data set, post-application data were excluded.
Beck Inventory was used with the CES-D Scale to provide external criteria and to conduct criterion validity study. For this purpose, 233 adult participants were included in the study. The participants, who the researcher could reach randomly, completed both the scales and the questionnaire individually in an average of 10-20 minutes. The data of this study that were completed within a period of approximately six months and it was included as a whole in all participants data set.
76 adult patients diagnosed with depression by the psychiatrist in the psychiatry clinics of a total of twelve public and private hospitals in Bursa and Istanbul were included for discriminant validity study. Applications were conducted by a psychologist individually on the patients being diagnosed with depression and on those who came for check up. The data of this study were included as a whole in all participants data set.
Lastly, the study data that were explained above were not considered sufficient for the adaptation of the CES-D Scale into Turkish and would not suffice to examine the psychometric properties of the scale. Therefore 720 adult participants were included in the study to increase the number of participants and to diversify the attendees profile. Participants filled out the questionnaire used in the other studies with the Turkish form of the CES-D Scale. Applications were completed in a time interval of 5-10 minutes, due to the limited number of items. The study has been carried out approximately for ten months. The data of this study were not considered separately and, were combined with other study data (n=423) and it included 'all participants' data.
RESULTS
The results obtained from this study were not arranged in the order of the afore mentioned study but were classified according to the content of the study and are presented below. Similarly, first the reliability findings then the validity findings of the scale were placed.
Reliability Results

Internal Consistency
The total average scores, standard deviations and Cronbach Alfa internal consistency coefficients of the CES-D Scale in all the studies are shown in Table 2 . The internal consistency of the scale was found between 0.75 and 0.90 in different parts of the study.
The item analysis of all the participants included in the study are shown in Table 3 . Though the Cronbach Alfa internal consistency coefficient of 0.89 was observed in the data for the whole scale, the results of the item analysis show that the correlation between item 7 and the item-total scale score was low. The Cronbach Alfa internal consistency coefficients were calculated as 0. 
Split Half Reliability
The split half reliabilities of the scale were 0.80 for 
Test Retest Reliability
Pearson Correlation Analysis was performed for the two applications with two week intervals on 54 people, both to the total scale scores and to the single items. The correlation level of the total scale scores between the two applications were determined as r=0.69; p<0.001. The analysis for the items between the two applications showed the lowest correlation (r=0.09) for item 11 "My sleep was restless" and the highest correlation (r= 0.57) for item 10 "I felt fearful".
Investigation of Items by Item Response Theory
The items of CES-D were been investigated by the classic test theory under the headings of "internal consistency and split half reliability". In the framework of this theory the state of the scale and its items were described above. Because the classic test theory is not sufficient to obtain information for the investigation of the scale and its items (72), here, Item Response Theory (IRT) was used. IRT is defined as "Modern Test Theory" which distinguishes it from the classic test theory (73) . When it was decided to use the modern test theory for the investigation of the items of the CES-D Scale, the important problem of which program would be used and which IRT model would be chosen to estimate the item and person parameters rose.
Collins et al. (74) reported that the Parscale program is used for likert type personality scale items. Raju et al. (75) indicated that they used the Parscale computer program and the Samejima's Graded Response Model for the IRT calibration. Reise and Waller (76) , in their study where they investigated whether The Logistic Model with Two Parameters (PLM) or The Logistic Model with Three Parameters (3PLM) were more appropriate, reported that there was not a very significant difference between the two models. A study in Turkish (77) used the Parscale computer program and 2PLM for the estimation of the item and person parameters.
In this study for the afore mentioned reasons 2PLM and PARSCALE computer statistic program version 4.1 (78) were used for the estimation of the parameter estimates and fit statistics. The program analyzes dichotomous, multiple choice and likert type (polytomous) items by IRT. Table 4 shows parameter estimates and fit statistics of the items according to the two parameters model estimated by the Parscale program. The results indicate that item 7, that was observed as having a weak correlation level between item-scale total score in the previous item analysis, has the lowest item discrimination level and is shown by the letter "a". Because CES-D Scale attempts to measure "depression level", the discrimination parameter indicates how well individuals with low and high depression levels are discriminated (73) . Respectively, items 11, 15 and 13 are the other low discriminative items, and 6, 3 and 18 are the high discriminative items.
The other technical specification obtained by IRT is the item difficulty level shown by the letter "b". The difficulty or the power of the item defines the function of the item, and where it stands on the measured characteristic. An item defined as difficult, i.e. having high "b" value, functions among the test applied to people with high levels of depression, and an easy item (item with low b level) functions among people with low levels of depression. For this reason the difficulty of the item is a situation index upon the depression level (79) . In other words, the difficulty parameter shows the location of the item on the depression level. But the value of item 7, b= 0.000, shows no location on the depression level. While items 4, 12, 18 function relatively at low levels on the measured characteristics, consecutively items 19, 2 and 17 are the first three items indicating a high level of function among the measured characteristics. Items 4, 7, 11, 13, 16 and 19 are the weakest items in their integration to the model.
Validity Findings Linguistic Equivalence for Adaptation Validity
As a result of the analysis on the data of 60 students, the Pearson Correlation Coefficient calculated as the fitness measure between the English and the Turkish forms, was found to be r=0.70; p<0.001.
Construct Validity
The construct validity of the scale was investigated by two different ways and was presented below under separate titles.
Explanatory Factor Analysis
The construct validity of the scale was first tested by the explanatory factor analysis (EFA). The Principal Components Analysis, Varimax Rotation were applied to the data of all the participants and the results are shown in Table 5 . In this study the scale which was investigated by explanatory factor analysis as four dimensional, and as a result, the dimensions of "depressive symptoms", "positive affect" and "interpersonal relations" were found as expected. In the dimension of "Somatic Symptoms", the items 1, 5 and 20 showed higher factor loadings from the depressive symptoms dimension and item 7 had a higher factor loading from the interpersonal relations dimension. The four factor construct of the scale explained the 49.903% of the total variance.
The correlation coefficients of the items in the four dimensions of the scale were calculated. The highest correlation was between the "Depressive Symptoms" and the "Somatic Symptoms" dimensions as 0.61; the lowest correlation was found between the "Positive Affect" and the"Interpersonal Relations" dimensions as -0.29. At the same time, the correlation observed between the "Depressive Symptoms" and the "Positive Affect" was -0.53, the correlation between the "Depressive Symptoms" and the" Interpersonal Relations" was 0.45; the correlation between the "Positive Affect" and the " Somatic Symptoms" was -0.41 and the correlation between the "Somatic Symptoms" and the "Interpersonal Relations" was 0.42. The reason for the negative relations obtained was that the items of the positive affect dimension are the items that were scored in the negative direction.
Confirmatory Factor Analysis (CFA)
In the study performed with Amos 16.0, to reveal the construct validity of the scale, confirmatory factor analysis was applied to all participants using four factor hierarchical models. Factors, that are the sub-dimensions of the scale in accordance with the literature (25) were taken as unrelated with each other. The factor loadings for each item obtained by CFA and by the specified model are presented in Table 5 Root Mean Square Error of Approximation (RMSEA), is determined as 0.10 (χ2 (276)=3597.377; p<0.001).
Criterion Validity
In order to determine the criterion validity of the CES-D Scale, the referred scale and the Beck Depression Inventory had been applied and the similarity level of the total scores of the two scales was calculated by Pearson Correlation Analysis as r= 0.77; p<0.001.
Discriminative Validity
Another procedure carried out in the study was the discriminative validity study done in order to determine how efficient the total score of the CES-D Scale was in the differentiation between the patient and normal groups. Both the analyses of the Receiver Operating Characteristics (ROC) and the Discriminate Analysis were used to discriminate the 76 patients diagnosed as depressive by the psychiatrist from the people described as normal.
The results of the ROC Analysis showed that the field value under the curve was 0.91, the sensitivity ratio value was 0.97, and the 1-specificity value was 0.43 for the cutoff point of 16 of the CES-D Scale. The discriminative analysis results showed that the 81.4% of the normal group and the 88.2% of the patient group diagnosed as depressive were identified by the total score of the CES-D Scale. The correct classification ratio for the whole group was 81.9%. The result of the t-test that compared the average total CES-D scores of the two groups revealed a statistically significant difference t (97.923) = 20.58; p<0.001.
The Comparison of the Total Scores of the CES-D Scale of the Participating Sub-groups
The total scores of the participants were examined in terms of gender, education, marital status, and income. No statistically significant differences were found between male and female participants' average total scale scores by the one-way analysis of variance, F(1, 1141)=1.59; p>0.05. There were statistically significant differences between the four different education groups (F(3, 1139 p<0.001). The Tukey-B multiple comparison tests conducted in order to examine the differences among the groups revealed that the CES-D Scale average total scores of people who have a university degree were significantly lower than the those of the of other education groups.
While the average scores of widowed and divorced groups were higher than those of the groups of single and married, no differences were observed between the latter groups. The group that described their income as low had significantly higher average scores than those of the people in the other two income groups.
DISCUSSION
This study that was conducted in order to adapt the CES-D Scale into Turkish, had very similar results to the literature in regards to the reliability and validity of the scale. The internal consistency of the scale in this study took place between 0.75 and 0.90. For the whole group data as in Edman et al. (64) study, it was found to be 0.89. It was observed that in some studies the internal consistency of the scale was found lower than this one (0.72 (63)) and in the others higher than this one (0.92 (55)). For this reason, it may be concluded that in different application groups and cultures, the internal consistency of the scale actualizes around the values specified. While the internal consistency coefficients of the sub-dimensions of the scale were found between 0.44 and 0.87 in the study of Knight et al. (25) , in this study it was between 0.36 and 0.86. The internal consistency coefficients of the sub-dimensions of the scale differ from each other depending on the number of the items. While the split-half reliability of the scale in Radloff's study (1) was found to be 0.76 and 0.77 in the normal group, 0.85 in the patient group and 0.83 in the Bush et al. (62) study, in this study both the Guttman split-half reliability coefficient and the Spearman-Brown coefficient were found to be 0.89.
Test-retest reliability of the scale by two weeks had been reported as 0.51 in the first publication of the scale (1). Hann et al. (59) reported the test-retest reliability of the scale as 0.51 and 0.57 in two different groups in their study, as for the study of Cook et al. (80) , it was observed between 0.51 and 0.67. Yasuda et al. (81) reported a reliability coefficient of 0.84 in their test-retest application five days apart. In this study the test-retest reliability coefficient in the test-retest interval of two weeks actualized as 0.69. When it is considered that the differences between the studies are not large enough, it can be said that the test-retest reliability of the scale in this study is comparable with other studies.
In this study, the results of the comparison of the individual test items in the test-retest application were found to be different than those specified in the study of Fountoulakis et al. (28) . The researchers obtained the lowest correlation (0.45) for the item number 1, the highest correlation (0.95) for the item number 4 in test-retest interval of one or two days. In this study, the lowest correlation was found for item number 11 and the highest correlation was found for item number 10 in the test-retest interval of two weeks. Because there is no similar analysis, it has not been possible to make comparisons with other studies, but it seems that to deal with this issue in a separate study and to examine it in large groups may provide interesting information about the item reliabilities.
The study of Edelen and Reeve (15), where they investigated the items of the CES-D Scale by Item Response Theory (IRT), the items 4, 7, 8, 13, 15 and 19 were found as low discriminative items. The items 4, 10, 16, 17 and 20 were the weakest items in their fitness in the model. In this study some of these items attracted attention as having the lowest fitness in the model and the lowest discrimination. The items 4, 7, 13, 15, 16 and 19 being the weakest items of the scale exhibit similar findings as in the study of Edelen and Reeve (15) . It is inevitable for any scale to have weak and strong items in terms of the measured characteristics however IRT in terms of determining the weak and strong items offers a more powerful method than does the classical theory. When many of the widely used tests and their items developed by the classic theory are examined from this perspective, the results will be seen as similar. For this reason, the situation observed in this study would not be accepted as a weakness.
The factor loadings of the items of the CES-D Scale in this study are quite similar to the results of other studies for both EFA and CFA (1, 47, 61, 68, 82) . The study done by Croknett et al. (47) on 444 adolescences, item number 1 was loaded more from the depression sub-dimension rather than the factor; it belongs to the somatic symptoms as it was in this study. The items number 5 and 20 that were loaded more from the depression sub-dimension in this study had higher loadings from the dimension they belong to, in the mentioned study but they also obtained high values in depression dimension. Whereas the items 11 and 13 that took place smoothly in their dimensions in this study have seemed as they were loaded more from the depressive symptoms dimension in the study of the mentioned researchers. These results indicate that there is a problem in the somatic symptoms dimension when the scale is treated as four dimensional. But on the other hand, it is acceptable because according to the results of EFA, some items may have lower loadings of their own dimensions, as EFA is an analysis that can give different results in different samples. Therefore it is not possible to say that the factor structure of the scale was corrupted. In fact, the factor loadings of the items in CFA analysis resemble the results of EFA. However, as a result of CFA analyses the factor loadings of the items seem to be clearer. As for the weak items, they reveal themselves more clearly in item analysis and in the both analyses CFA and EFA.
Item 7 seems not to work enough by its weak performance in this participating group. The content of the item (I felt that everything I did was an effort.) did not appear to be in the quality to differentiate between the depressives and the non depressives significantly. Though it was expected that the depressive people would answer as "more" days while non depressive people as "less" days, both groups answered in both directions. It was thought that answer alternatives were not responsible instead of "make an effort" or "felt the effort" expressions which did not stand out clearly as a symptom of depression. In other words, what has been stated in this item "the sense of effort about everything" may not be a good indicator of somatic symptoms of depression in the somatic symptoms sub-dimension of the scale, as it is observed that the item in question had not given different results in some other studies. For example, the study by Wong (61) done on a large sample showed that this item had a lower factor loading in comparison with the other items under the same sub-dimension. This situation constitutes the evidence that this item is the weakest item of the scale. The study of Wong also explains the situation of the item in this study at least partially. On the other hand, it is clear that the item needs further study.
As previously stated EFA are effected by different participating groups, i.e. by different applications. This situation leads to the deviations of the factor loadings of the items. However, seeing a core structure may be accepted as the capture of the basic structure. For this reason in many studies where the CES-D Scale is used, CFA was preferred instead of EFA (2, 9, 17, 24, 25, 47, 61, (82) (83) (84) . In all these studies, the four factor structure of the scale was investigated by CFA and by hierarchical model and GFI index was reported between 0.89 and 0.95. In this study GFI index was found slightly lower than the other studies, as 0.84. Whereas the GFI index, which had been reported between 0.56 and 0.88 in the other studies was found as 0.81 in this study. Root Mean Square Error of Approximation (RMSEA) was observed as 0.10, which was weak but consistent. These results show that the Turkish form of the CES-D Scale complies with the models presented in other studies though at low levels. Although, the somatic symptoms are a feature of depression, items in the somatic symptoms dimension have been distributed in part to the other dimensions, and this weakens the four factor structure of the scale partly. However, this does not create a problem in the use of the scale, because, as previously stated, the sub-dimensions had not been scored separately. Another point which was mentioned before was that the scale could be considered as single; three and four dimensional. In this study, the CFA results showed that the four factor structure of the scale was weak. In order not to expand the scope of the study, different structures were not tested, and the four dimensional structure was preferred, because it is the most commonly mentioned structure in the literature. However, the scale can also be considered as three and single dimensional. The correlation levels of the sub-dimensions with each other of the examined four factor model are quite similar to other studies. The correlation levels among the dimensions were found as follows: between 0.45 and 0.96 in women, 0.37 and 0.88 in men in the study of Jennifer et al. (24) ; between 0.26 and 0.65 in the study of Pettit et al. (19) ; between 0.54 and 0.97 in the study of Wong (61); between 0.27 and 0.84 in the study of Knight et al. (25) . As for the present study, the correlation between the dimensions was between 0.29 and 0.61. In all the studies mentioned, as well as in this study, the strongest correlation was between depressive symptoms and somatic symptoms, and the weakest correlation was between positive affect and interpersonal relations.
The criterion validity coefficients of the CES-D Scale was reported as 0.73 with Zung Depression Scale (81), as 0.82 with Hamilton Depression Inventory (63), as 0.58 with MMPI-II (62) and as 0.77 with Depression Adjective Check List (85) . Along with this, in many studies, (5, 56, 62, 86 ) the scale was used in conjunction with the Beck Depression Inventory, and the correlation level between the two scales was found to be between 0.67 and 0.81. In the present study, the correlation level between the two scales was 0.77.
The discriminate analysis of the total scores of the CES-D Scale classified 81.9% of the whole group, 88.2% of the patient group with a diagnosis of depression and 81.4% of the normal group correctly; the percentages seemed quite high. However, the percentage of correct classification, especially of the normal group, might be reduced due to the number of people (n=1143) in the group. Because no criterion was considered in the selection of this fairly large group, it is highly probable that there might be people diagnosed as depressive in the group. People with high scores whose possible diagnosis might had been depression, might be a factor that reduces the possibility of correct classification in the normal group. On the other hand, the real discriminative power of the scale would be tested when it is used on people diagnosed with depression by a psychiatrist. In the present study, this percentage (88.2%) was higher than the percentage of correct classification of the normal group.
In this present study, area under curve was found to be 0.91 by ROC analysis. When this value approaches 1.00 the discriminative power of the test increases. Though different cut-off scores were not investigated in this study, a cut-off point of 16 accepted in American norms seemed to be very effective in the Turkish form. Although the purpose of this study was not to determine the cutoff point, it is an issue and should be examined for the Turkish form.
As a result, when we consider the points presented in this study, it is seen that the CES-D Scale is an effective instrument to measure depression. At the same time, when the reliability and validity studies are evaluated as a whole, it is seen that the adapted Turkish form shows the same effectiveness of the original form. Due to this, the adapted Turkish form of the scale can be used for screening purposes in the assessment of groups.
